Was hypothesized that IGF-1 is an important growth factor in improving mood and anxiety for elderly participants given resistance training. 43 elderly men age 65 to 75 years, were randomly assigned to two groups, control (n=23) and high resistance exercise (n=20). After 24 weeks, the High Resistance Exercise Group showed improved muscular strength and higher IGF-1 serum levels than the Control Group, as mean better scores on a visual analogue mood scale and the trait-state anxiety inventory. One may conclude that intensive resistance training was efficacious in improving mood, anxiety, and IGF-1 serum concentration of in elderly individuals free of mood disorders. Since exercise has a positive relationship with improved mood and depression symptoms, it has gained increasing importance as an alternative treatment, especially for depression (Thachil, Mohan, & Bhugra, 2007) . Aerobic and resistance exercise has stood out among the different types of exercise, since depressed elderly patients in randomized clinical trials showed significant improvement in depression (Singh, Clements, & Fiatarone, 1997; Blumenthal, Babyak, Moore, Craighead, Herman, Khatri, et al., 1999) . Singh, Stavrinos, Scarbek, Galambos, Liber, & Fiatarone Singh, (2005) recently investigated the effect of eight weeks of resistance training at two levels (low and high) of intensity on depression in an elderly group. After intervention, 61% of patients who trained at high-intensity showed more improvement than 29% the low-intensity group. Therefore highintensity training is apparently more efficacious than low-intensity resistance exercise in treating older patients with depression. Moreover, previous studies indicated that this form of high intensity exercise had a similar beneficial effect when compared with traditional pharmacological intervention using antidepressants, thereby justifying use exercise as antidepressant treatment (Singh, Clements, & Fiatarone, 1997; Singh, Clements, & Singh, 2001 ).
In a recent study, McLafferty, Jr., Wetzstein, & Hunter, (2004) evaluated mood profiles in elderly participants of both sexes, all free of mood disorders, and found improvement on these aspects after 24 weeks of resistance exercise. One limitation of their study was the absence of a Control Group to evaluate social interaction so the reach of its conclusions is limiting.
Despite significant evidence that resistance exercise improves mood in elderly participants with or without mood disorder, there are as yet no findings clarifying mechanisms through which these changes operate. In addition to socialization and attention paid to these participants, it appears there are biological factors associated with the antidepressant effect, merit further attention. Resistance training may obtain an antidepressant effect through direct and indirect mechanisms, including neurotrofines and growth factors such as insulin-like growth factor (IGF-1). IGF-1 is a major factor in signaling cascades of muscle hypertrophy via resistance training (Roubenoff, 2000) and also is essential in neural events related to improved cognitive functioning (Ding, Vaynman, Akhavan, Ying, & Gomez-Pinilla, 2006; Cassilhas, Viana, Grassmann, Santos, Santos, Tufik, et al., 2007 (2004) found that 2 weeks with fluoxetine (a selective serotonin reuptake inhibitor) and venlafaxine (a dual serotonin and norepinephrine reuptake inhibitor) raised hippocampal IGF-1 concentration; the hippocampus, as well as the prefrontal cortex are important neuroanatomical structures involved in the etiology of clinical depression (Nestler, Barrot, DiLeone, Eisch, Gold, & Monteggia, 2002) .
It was hypothesized that IGF-1 is an important growth factor in improving mood and anxiety of elderly persons given resistance training. Study IGF-1 concentration and mood in elderly participants given high-intensity resistance training is needed. Also, a Control Group in which the confounding effects of socialization of the elderly population may be diminished is highly desirable, so in this study, mood, anxiety, and IGF-1 serum concentration were measured in elderly men who were free of mood disorders after 24 weeks of high-intensity resistance training. (Almeida, 1998) . These criteria were used to obtain a homogeneous sample and ensure the health and well being of these volunteers with respect to the intervention. Moreover, no exclusion or inclusion criteria were applied to the volunteers recruited.
METHOD

Training procedure
Training Two volunteers were assigned to each machine, so that they could train in twos to ensure spotting and motivation. For safety reasons, the blood pressure of all participants was measured at the beginning and end of all sessions. In addition, all sessions were supervised by the principal researcher the study and other highly specialized auxiliary professionals.
The Control Group was not subjected to overload training during the intervention period; however, this group attended the research center once a week.
Its members were restricted to exercise without overloading, warm-up or stretching, the same exercise procedure for the High Resistance Exercise Group (six alternating exercise models followed by two sets of eight repetitions, with the same rest breaks).
This Control Group was justified by the aim of reducing the bias introduced by the factors neuromotor learning and socialization, which may mask a real effect of resistance training on the variables studied.
Training for the High Resistance Exercise Group consisted of three one hour sessions per week on alternate days. At the beginning of each session, the group was submitted to a brief warm-up of 10 minutes followed by stretching exercises.
Training overload was 80% of one repetition maximum (1RM), and the model used alternated with two series of eight repetitions each, with rests for 1 minute and 30 seconds between them and 3 minutes between different equipments. During the intervention, three 1RM tests were conducted to adjust suitable training overload at Weeks 15, 18 and 21.
Evaluation procedure
1RM test 23 24 25
To measure muscle strength and obtain training overload, the 1RM test recommendations proposed by Kraemer, Ratamess, Fry, & French, (2006) and Weir, Wagner, & Housh, (1994) for all six apparatus, and 1RM tests were performed at the same time of day as training sessions but never during or after a training session.
Before the first 1RM test and during the evaluation period (pre-intervention), the two groups (Control and High Resistance Exercise) were given three sessions to acquire familiarity with the six machines with out overload. This was done to measure maximum strength each participant and eliminate learning of the test on each apparatus. For details of 1RM protocol, see (Cassilhas, Viana, Grassmann, Santos, Santos, Tufik, et al., 2007) .
Mood and Anxiety Measurements
Mood and anxiety measurements were evaluated on four rating scales: (1) which the subject has to mark the point which best described his feelings at the time.
These items were combined into four factors (Anxiety: calm/excited, relaxed/tense, tranquil/troubled; (Zuardi, Cosme, Graeff, & Guimaraes, 1993) . (2) State-trait anxiety inventory (Spielberger, Gorsuch, & Lushene, 1970) , provided operational measures of intensity of anxiety at a particular moment state 
Statistical Analysis
The Statistica program for Windows ® was applied for analysis of the variables.
One-way ANOVA with Duncan post hoc test was used to evaluate homogeneity of variables for the groups prior to the intervention period. One-way analysis of variance was used for repeated measures (2 times x 2 groups) to estimate the effect of intervention periods, using a Duncan post hoc test. The minimum significance level was set at 5% (CI=95%), and data were presented as mean and standard deviation (SD). The Effect Size (ES) was defined as small, ES = 0.2 to 0.49; medium, ES = 0.5 to 0.79; and large, ES = 0.8 to 2.0 (Cohen, 1988) .
RESULTS
Training session attendance was above 75% for 43 participants, and no one dropped out. No significant differences were detected across groups for the variables prior to the intervention period. In Table 1 are the initial data, which indicate the groups were statistically similar at the beginning of the study. 
DISCUSSION
Resistance training has gained major importance for the scientific community over recent decades in light of its major benefits for health. Both young and elderly persons given resistance exercise have improved muscle strength and reported other positive changes in the muscle system (Fiatarone, Marks, Ryan, Meredith, Lipsitz, & Evans, 1990) . Corroborating these classic studies, the present also Despite the significant evidence that high-intensity resistance training improves the mood and anxiety of elderly people with or without mood disorders, the mechanisms through which these changes take place are as yet unknown. Two factors (socialization and attention paid to participants) were considered in this study by adding a Control Group. Therefore, the findings of improved mood and less anxiety cannot be attributed to these socialization factors alone. Perhaps there are biological factors associated with antidepressant effects through which exercise (in this case resistance training) improves mood and decreases anxiety. Perhaps resistance training achieves antidepressant action through mechanisms directly or indirectly related to IGF-1. The present study showed this growth factor was increased in High Resistance Exercise Group and this increased was significantly larger than the Control Group. To explain the association between IGF-1 and antidepressant effects, may consider data from Hoshaw, Malberg, & Lucki, (2005) who showed that cerebral administration of IGF-1 in rodents lead to antidepressant effects similar to those observed by antidepressant medications in humans.
Moreover, Khawaja, Xu, Liang, & Barrett, (2004) found that chronic administration of fluoxetine and venlafaxine raised hippocampal IGF-1 concentration.
It seems resistance training for elderly participants free of mood disorders raises IGF-1 concentration peripherally and perhaps in the central nervous system (CNS); this IGF-1 serum is transported to the brain via blood-brain barrier and cephalic fluid (Trejo, Carro, & Torres-Aleman, 2001 ). Involvement of serotonin and noradrenergic systems were add to central IGF-1, these may signal or be modulated by various molecules, such as brain-derived neurotrofic factor (BDNF) and boost neurogenesis in anatomical structures related to these disorders (Trejo, Carro, & Torres-Aleman, 2001; Cotman & Berchtold, 2002; Kramer & Willis, 2002) , thereby improving symptoms of depression and anxiety or mood disorders which may have similar mechanisms. In a review wrote by Agid, Buzsaki, Diamond, Frackowiak, Giedd, Girault, et al., (2007) , there is a profound discussion concerning the possible pharmacological and biochemical mechanisms of several types of drugs, antidepressant -selective serotonin reuptake inhibitors (SSRIs) and antipsychotics, which activation of IGF-1 and BDNF pathways seem to the therapeutically effects.
But, addition to IGF-1 involvement in the neurobiology of depression, there are other possible biological pathways, such as hormonal involvement, neurotransmitter levels and balance between sympathetic and parasympathetic central activity.
Presents results provide some pointers for research on mechanisms underlying the effect of exercise on depression and other disorders with similar mechanisms, but socialization and attention do not appear to be the mechanisms for improved mood and anxiety through resistance exercise or at least not the principal factors. In addition to improving mood and anxiety, high-intensity resistance training provides other benefits such as improved quality of life, quality of sleep, and muscular mass. This spectrum of benefits is more extensive than those attributed to standard treatment and should be taken into consideration, especially for elderly persons presenting not only clinical depression but also physical weakness or sarcopenia.
In conclusion, 24 weeks of high intensity resistance training seems efficacious in improving mood, reducing anxiety, and boosting IGF-1 serum concentration in elderly men who were free of mood disorders. 
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